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In column 2, line 36, please delete "<". The line should read — 1 1-330786/(1999) ■ 
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— the claims can be satisfied. — 
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent 

The information provided by you in this form will be subject to the following routine uses: 

1 . The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 1 22(b) or issuance of a patent 
pursuant to 35 U.S.C. 151 . Further, a record may be disclosed, subject to the limitations of 37 
CFR 1 .14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 



Appin/Na 10/553,58$ 

Amendment dated September 25, 2007 

Examiner's phone conversation dated September 18, 2007 

for moving the nozzle at the time of mounting the component so that it is possible to improve the 
production efficiency. 

Please replace the paragraph on page 8, lines 4-9, with the following amended paragraph. 

According to C laims L 2 and- Mie claims, it is possible to move down the nozzle in 
accordance with the height and position of each obstacle while overlapping with the obstacle 
when the nozzle is to be moved from the component supply portion to the board Accordingly, 
when the nozzle has arrived at the mounting point above the board, the height of the nozzle can 
be set at a required minimum value so that the elevating stroke of the nozzle at the time of 
mounting the component becomes shortest. 

Please replace the paragraph on page 12, lines 10-14, with the following amended 
paragraph. 

The obstacle list may be registered into the computer by a person, or may be registered 
based on automatic measurement of the board camera etc . When only the conveyance rail, the 
nozzle station, the component camera or the referenced mark is registered in this obstacle list, 
requirements of 
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disposed respectively in required positions and at required heights, but not allowed to be 
moved easily in order to ensure accuracy. Accordingly, a height high enough not to 
interfere with each of these obstacles (the component camera, the nozzle station, the 
reference mark, and the conveyance rail) has to be ensured as the height with which the 
5 nozzle 55 moves. 

(Patent Document 1) Japanese Patent Publication ff-A-9-2141 82/(1997) 
(Patent Document 2) Japanese Patent Publication JP-A- 2002-1 1 1284 
(Patent Document 3) Japanese Patent Publication JP-A- 



1 0 <Di sclosure of the Invention> 

in the aforementioned configuration, the nozzle 55 is moved while a height high 
enough not to interfere with each of the obstacles (the component camera, the nozzle 
station, the reference mark, the conveyance rail, etc.) is ensured as the height with which 
the nozzle moves. Even after the nozzle 55 has reached above the board, the nozzle 55 

1 5 still moves at the same height For this reason, when the nozzle 55 having arrived above 
a component mounting position on the circuit board is to mount the component, an 
elevating stroke of the nozzle 55 is so large that the production efficiency is lowered, 

As shown in Fig. 13, a moving trajectory of the nozzle 55 at the time of mounting 
a component is as follows. The nozzle 55 is moved horizontally at a fixed height with a 

20 component height being set at Ha ((1) in Fig. 1 3). As soon as the nozzle 55 has reached 
just above a component mounting position P0, the nozzle 55 is stopped from moving 
horizontally and is moved down vertically by a height AH ((2) in Fig. 13) so as to mount 
the electronic component on the board 58, After that, the nozzle 55 is moved up 
vertically ((3) in Fig. 13). As soon as the nozzle 55 has reached a predetermined height 

25 the nozzle 55 is stopped from moving up but is made to start to move horizontally ((4) in 
Fig. 13). To this end, times are required respectively for the horizontal movement 
operation and the elevating operation of the nozzle 5 5 , Therefore, the operation time 
becomes so long that the production efficiency is lowered. 

The present invention is to solve the foregoing problems. An object of the 

30 present invention is to provide a component mounting apparatus and a component 
mounting method in which time to move a nozzle can be shortened so that production 
efficiency can be improved. 



3 



effective. 

In Step 6, the obstacle list shown in Fig. 3(a) by way of example is searched to 
find a highest one of the obstacles located between the current position of the nozzle and 
the position of the circuit board. In the case of Fig. 3(a), the nozzle station with the 
5 identification code B is the highest. Incidentally, in this search, obstacles out of a 

movement path of the nozzle may be excluded from the search. In order to simplify the 
processing, ail the obstacles may be intended for the search. In Step 7 3 the nozzle is 
moved up to a height equal to a sum of a height (the largest height of the obstacle) 

10 In Step 8, horizontal movement of the nozzle toward the circuit board is started. 

In Step 9, it is determined whether the nozzle has finished passing over the obstacle A or 
not while X- and Y~coordinate positions of the nozzle are monitored. When it is 
concluded that the nozzle has finished passing over the obstacle A, the routine of 
processing advances to a next step . The X and Y coordinates of the nozzle can be 

15 obtained as follows. For example, when the motors are servo motors, the X and Y 

coordinates of the nozzle can be read from encoders attached to the motors. When the 
motors are pulse motors, the X and Y coordinates of the nozzle can be obtained by 
counting pulses given to the motors. In Step 10, the current height of the nozzle is 
compared with a sum of the height of an obstacle (largest height of the obstacles B to D) 

20 the nozzle will pass over, and a. Here, only when the nozzle is higher, the routine of 
processing goes to Step 11, in which the nozzle is moved down to the height equal to the 
sum of (the largest height of the obstacles B to D) and a. 

Incidentally, when the obstacle A is out of the movement path of the nozzle, Steps 
9 to 1 1 does not have to be executed . For the sake of simplification of the processing, 

25 Steps 9 to 1 1 may be executed whether the obstacle A is out of the movement path of the 
nozzle or not. In Step 12, it is determined whether the nozzle has finished passing over 
the obstacle B or not while the X- and Y-coordinate positions of the nozzle are monitored. 
When it is concluded that the nozzle has finished passing over the obstacle B, the routine 
of processing advances to a next step. 

30 In Step 13, the current height of the nozzle is compared with a sum of the height 

of an obstacle the nozzle will pass over (largest height of the obstacles C to D), and a. 
Here, only when the nozzle is higher, the routine of processing goes to Step 14, in which 

13 



